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Abstract
Objective: In Saudi Arabia, females suffering from breast
cancer often present late when their cancer has progressed
to advanced stages. Hence the overall survival rate is low.
Medical help-seeking behavior of females may be influ-
enced by their awareness about breast cancer. Therefore,
a cross-sectional study was designed to assess the
knowledge, attitude and practices of university students
towards breast cancer.
Methods: One hundred and fifty females from a univer-
sity in Saudi Arabia completed a questionnaire intended
to provoke their sociodemographic information and
knowledge, attitude and practices towards breast cancer.
Data analysis was carried out using Statistical Package
for the Social Sciences (SPSS) Version 19.
Results: Mean knowledge score was 16.6 out of 29. One
hundred and six participants (70.7%) scored 50.0% and
more. On the other hand, number of participants whose
scores were below 50% was rather less (44; 29.3%).
Variables like single, knowing of a friend/family member
suffering from breast cancer or practice of breast self-
examination were significantly related to participants’
knowledge scores.
50.7% participants admitted to carry out the breast self-
examination procedure. Only 13 study participants
(8.7%) had clinical breast examination. None of the
participants had undergone mammography.
Conclusion: Female university students have mild
knowledge of breast cancer symptoms and management.14.05.004
Breast cancer, Saudi Arabia 329They are also not clear about etiology and risk factors
associated with breast cancer. Practice of clinical breast
examination and mammography was rare in the partici-
pants. There is a need to enhance their knowledge
regarding breast cancer and emphasize the need of breast
cancer screening programs.
Keywords: Breast cancer; Breast self-examination; Clinical
breast examination; Saudi Arabia
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Breast cancer (BC) is the second foremost cause of cancer
deaths in Saudi Arabia and the most common type of female
cancer.1e3 The incidence of BC in Saudi Arabia is 1%.4 The
overall survival rate is lower compared with the United
States and the UK HYPER5; due to the absence of a
standard nationwide breast screening program in the
kingdom and low uptake of screening.6 There is evidence
that the occurrence of BC in Arab countries including
Saudi Arabia is about 10 year younger than in USA and
European countries.7,8
Women’s knowledge and views about BC and its treat-
ment may contribute considerably to medical help-seeking
behaviors.9,10 Knowledge deficiency may lead to delayed
presentation with advanced stages when little or no benefit
is derived from any form of therapy.11,12 For presentation
at an early stage, women must be “breast aware”; they
must be capable of identifying symptoms of BC through
routine practice of screening.
Multiple studies have examined the knowledge, attitude
and practice of women towards breast cancer in KSA.
These studies have targeted older women (age range ¼ 18e
62 years; Mean age ¼ 31 years),13 secondary/high school
students,14e16 women belonging to specific professions
such as doctors,17 nurses18,19 but to our knowledge none
of the previous studies have inquired for university
students’ knowledge and beliefs, especially in the eastern
province of KSA; the region having higher incidence rate
as compared with rest of the three provinces.4,20 Nearly
all university students are at a stage where it is significant
that they at least carry out BSE on a regular basis to
sense any changes early. Hence this study was designed
for the promotion of BC awareness among students and
to assess their knowledge, attitude and perceptions about
BC. We also observed any association between socio-
demographic variables such as marital status, knowing of
someone with BC, practice of BSE versus participants’
knowledge.Material and Methods
The major objective of the current study was to evaluate
the level of BC awareness among female university students
in Saudi Arabia. Especially, we focused on their under-
standing about the etiology of BC, symptoms; risk factors
associated with it and breast cancer screening techniques.Permission and Ethical Approval to conduct the study was
granted by the University Deanship of Scientific Research.
Participants were drawn by non-probability convenience
sampling from students enrolled in various health related
programs in University of Dammam. Considering the total
number of female students enrolled in these colleges (500),
Margin of error (5%), Confidence Interval (95%), needed
sample size was estimated to be 218. Hoping to get a response
rate of 90%, and adding 10% for non-response, it turned out
to be 240, however, only 150 students successfully completed
the survey.
Data collection was accomplished by using a question-
naire developed by the author based on information in the
literature21,22 on risk-factors, common symptoms and signs
of BC, common methods of early detection, and current
treatment modalities for the disease. Testeretest technique
was adopted to check the reliability and validity of the
questionnaire. 10 students asked to solve the same ques-
tionnaire with a 2 weeks lag to see if they answered in the
same manner. Reliability (internal consistency) of the ques-
tionnaire was calculated by measuring Cronbach’s alpha by
using SPSS. It came out to be 0.805.
Final form of the questionnaire had a total of 29 ques-
tions, of which 4 assessed the awareness about the etiology,
13 assessed knowledge about breast cancer risk factors, 4
assessed symptoms of breast cancer, and 8 assessed the
general knowledge about diagnosis and treatment of breast
cancer.
Each correct answer was assigned a score of 1, while an
incorrect answer or “don’t know” was awarded a score of 0.
A total score for each participant was computed by summing
the number of correct answers. Participants’ information for
example age, marital status, current academic class and
college, and knowledge of someone with breast cancer was
entered in the socio-demographic section of the
questionnaire.
Respondents were asked questions related to their prac-
tice of breast self-examination (BSE), clinical breast exami-
nation (CBE) and mammography screening. Subjects were
also inquired about exact actions they will take after being
diagnosed with breast cancer and acceptance of mastectomy
as a treatment modality.Statistical analysis
Data analysis was carried using the Statistical Package for
the Social Sciences (SPSS) Version 19. Both descriptive and
inferential data analyses were employed. Frequencies were
generated for correct and incorrect answers for all items by
using Descriptive Statistics. As described earlier, the
knowledge indices were computed for each student by adding
the number of correct answers. On the basis of knowledge
scores, participants were divided into two groups; Knowl-
edgeable (50%) and not knowledgeable (<50%). Binary
logistic regression analysis model was used to pick up socio-
demographic variables that may correlate with levels of
knowledge. Dependent variable was the level of knowledge;
those attaining a score of 50% (14.5) scores were
considered as high scorers (knowledgeable). Independent
variables were marital status and knowing of someone with
breast cancer and the practice of breast self examination
R. Latif330(BSE). In all tests, Confidence Interval of 95% and signifi-
cance level of <0.05 was applied.
Results
Mean age of the participants was 19.2 years (0.69). The
majority of the females (92.7%) were singles. Most of the
participants (69.3%) did not know of a friend/relative
suffering from breast cancer.
We particularly focused on students pursuing health
related programs and our results showed mild to moderate
knowledge of participants on breast cancer. Twenty-nine
questions with “yes”, “no”, or “don’t know” responses were
designed to probe into participant’s awareness in three main
areas, including risk factors for breast cancer, common
symptoms, methods of early detection and diagnosis. We
calculated percentage score of participants’ knowledge of
breast cancer. The mean scores of the participants was
16.6  3.9 (Mean  SD). Highest and Lowest scores were 27
and 9, respectively. One hundred and six participants (70.7%)
scoring 50.0% and above portray the modest level of
knowledge of breast cancer (high scorer group). On the other
hand, number of participants whose scores were below 50%
(low scorer group) was rather less (44; 29.3%) (Figure 5).
Figures 1e4 are displaying participants’ knowledge about
etiology, symptoms, risk factors and diagnosis/treatment of
breast cancer, respectively. Figure 6 is displaying
participants’ distribution based on their practice of BSE,
CBE and Mammography. Figure 7 is showing Participants’
attitude towards Mastectomy.
Single status, knowing of somebody with breast cancer in
friends/relatives and practice of BSE were all significant
positive predictors for the state of knowledge among the
study participants as revealed in the generated binary logistic
regression model (Table 1).
Discussion
The present study was an attempt to explore the knowl-
edge and attitude of our female students towards BC. The


























Figure 1: Participants’ knowledge aparticipants are having good knowledge regarding etiology,
symptoms, risk factors, diagnosis and treatment of the breast
cancer (Figure 5).
Participants’ knowledge about the symptoms of the BC
was superior to the previous studies. For example in a pre-
vious study, only 23% subjects agreed that breast cancer may
present as breast lump, 18% approved that it may present as
pain in breast, 1.75% accepted that nipple discharge might
be a symptom of breast cancer and only 1.4% participants
agreed that it may present as ulceration23 whereas in our
study the respective proportion of participants is 55.3%,
58.7%, 65.3% and 53.3%, respectively (Figure 2).
Our participants’ knowledge about some of the risk fac-
tors for breast cancer was also better than the previous
studies. For example in a study done by Alam, only 30% of
the participants knew that use of oral contraceptives is a risk
factor for breast cancer, 39.1% were aware of the fact that
breast cancers may be hereditary, 13.8% agreed that risk
increases with advancing age, 15.95% recognized that regu-
lar exercise may reduce the risk and only 16.2% agreed that
infertile female are at higher risk24 in contrast to the
proportion of participants in our study which is 36%,
77.3%, 93.3%, 62.7%, and 48%, respectively (Figure 3a, b).
This clearly depicts improved knowledge of our partici-
pants and can be justified by the variance in the study pop-
ulation. The previous studies were conducted among general
public who usually come from lower socioeconomic status
and less educated. Their knowledge and awareness may not
be a match to our participants who are all university stu-
dents. Moreover, in most of the government universities in
Saudi Arabia “Breast Cancer Awareness Campaign” is
organized every year. In this campaign, female students are
educated about BC through lectures, posters and demon-
strations. Another reason for the improved knowledge may
be the common and popular use of internet/media nowadays.
Participants’ knowledge about some risk factors for
breast cancer (early menarche, late menopause, nulliparity,
use of OCPs and HRP, Obesity) was low, rather poor. This
necessitates the need to educate our females more about the
risk factors associated with BC.
In terms of practice, only 50.7% of study participants
confirmed practice of BSE (Figure 6). Kashgari and12.7
87.3
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Figure 2: Participants’ knowledge about symptoms of Breast Cancer.
Figure 3: (a) Participants’ knowledge about risk factors of breast cancer. (b) Participants’ knowledge about risk factors of breast cancer.
Breast cancer, Saudi Arabia 331Ibrahim25 in a survey of Saudi women in Jeddah noted
that only 12% of the respondents performed BSE.
Similarly Ravichandran et al., reported from Riyadh
region that only 23.1% of the subjects performed BSE.26
Hence our results document increase in number of
females who perform BSE; however, this number is stillnot satisfactory. Only 8.7% confirmed having undergone
CBE. None of our participants had undergone
mammography which was strange because in Saudi
Arabia mammogram facility is usually offered free to
Saudi citizens or is part of the patient’s insurance
coverage.
Figure 4: Knowledge about diagnosis and treatment.
R. Latif332A closer look on the results reveal that although 99.3%
study participants agreed that early diagnosis improves dis-
ease outcome (Figure 4), the number of participants who
take part in early detection measures such as BSE, CBE
and Mammography was much less (50.7%, 8.7% and 0%,
respectively; Figure 6). This can be explained if we consider
the social and cultural norms currently prevailing in the
Saudi society. First of all, the reason behind the reluctanceFigure 5: Participants’ distribution based on their knowledge
scores. Key: High scorers ¼ 14.5 scores out of 29. Low
scorers ¼ <14.5 scores out of 29.
Figure 6: Participants distribution based on their practice of breast sto undergo breast examination may be the female modesty
which is considered a virtue in Islam. Secondly a cancer
diagnosis is often associated with a stigma in KSA.15,27 So
the women may not undergo Breast cancer screening out of
fear. Thirdly strict gender segregation is the social norm in
KSA. Although religious guidelines allow Muslim women
to take care of theirs health, and have their bodies
examined by health care professionals for medical
reasons,28 there is strong preference for a female health
professional,29,30 and females surgeons are less. Fourth
reason could be the objection raised by their husbands orelf-examination, clinical breast examination and mammography.
Figure 7: Participants’ attitude (%) towards Mastectomy.
Table 1: Binary logistic regression model.
Correlates Knowledge level (Univariate analysis) Logistic regression model
High (¼14.5) Low (<14.5) Odd ratio (95% CI) Coefficient Odd ratio (95% CI) P value
Marital status
Single 100 39 Reference
Married 2 9 0.47 (0.25e0.60)* 0.13 0.65 (0.50e0.83) 0.03*
Knowing of a friend/relative with breast cancer
Yes 35 12 Reference
No 27 76 1.33 (1.59e2.65)* 0.421 1.49 (1.07e2.06) 0.01*
Practice of breast self examination
Yes 49 27 Reference
No 33 41 2.85 (1.99e3.58)* 0.147 1.81 (1.40e2.34) 0.01*
*Statistically significant (<0.05), CI ¼ Confidence Interval.
Breast cancer, Saudi Arabia 333male relatives to breast examination as males are considered
the guardians of the females in middle east.31 Another
possible barrier that is common but not exclusive to the
KSA is that the women are caretakers and tend to spend
all their time focusing on the needs of family members
before they focus on their own health needs. After all these
issues are taken care of, we may then expect a higher
number of females undergoing BC screening.
Variables that might affect the level of knowledge as
revealed by the Logistic regression analysis were marital
status, knowing of someone with breast cancer and practice
of BSE. This is in accordance with the previous studies
conducted all over the world32 and also in the kingdom15,24
in which there was a significant association between
demographic characteristic and knowledge towards breast
cancer. However, unlike these studies, we adapted different
methodological approach and recruited only university
students spanning a narrow spectrum of age and
educational status. The narrow age/education level
coverage was deliberate as breast cancer knowledge has
been shown to be associated with age and level of
education.13
The results of this study suggest that female university
students have mild to moderate knowledge of breast cancer.
Also shown was low %ages of participants who practiced
BSE, CBE and Mammography, the relatively high percent-
ages of those who held misconceptions about risk factors and
etiology of the breast cancer. This depicts the abysmal level
of ignorance and practice about breast cancer. Hence, there
is a need to enhance knowledge of women regarding issues
related to BC. This spread of knowledge will be more
affected when supported from respected elders, religious
leaders, and breast cancer survivors.
Like in any other study, there are few limitations of our
study. For example, the questionnaire developed by the
author was the only instrument employed for recruitment of
study participants. While, this may limit comparability of
our results with that of other researchers, it is notable that
some degree of validity was guaranteed by pre-testing the
questionnaire on a convenient sample before start of the
study. As the study participants were taken from a single
university by non-probability convenience sampling tech-
nique, the findings of the study cannot be generalized.
Despite these limitations, studies like this can enhance the
knowledge regarding breast cancer among students.Conflict of interest
The author declares that there is no conflict of interest.
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